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I. Introduction

This document fulfills electrical documentation requirements set forth
by the Electrical Design Standards for Electronics to be used in Experiment
Apparatus at Fermilab document and EED/Infrastructure Doc. No:H011228A
document published by the PPD/Electrical department.

The LAPD cryogenic test system is currently in the PC4 Underground Hall
at Fermilab. The PC4 hall is classified as ODH class 0 area and has several
large cryogenic and gas components. Cryogens include liquid Argon and Liquid
Nitrogen.

This cryogenic system has approximately 100 electronic input sensing
devices and 25 output devices. Input devices include RTD’s, pressure
transmitters, level transmitters, and thermocouples. Output devices include
solenoid valves, variable speed motor controllers, and heaters.

There is no floor plan provided in this document due to the fact that
all equipment is located in one area of PC4 and is clearly labeled.

All electronic and electrical control system equipment is air cooled
and does not require any forced air cooling or water cooling. Cabinet air
vents are provided for certain devices where appropriate.

The control system equipment components are all commercially available
products which are Ul listed. The cryogenic control system has been designed
and built following all the required rules and standards such as the NEC. All
premises wiring was installed by Fermi Electrical contractors and licensed
electricians.

IT. Cryogenic Control System

a. Description

The LAPD cryogenic system will be controlled by a Siemens S7-400 PLC
with S7-300 associated I/0 modules networked on a Profibus network. This PLC
system will be programmed using the Siemens S7 engineering programming
software.

Human machine Interface controls will be provided through GEFANUC’s
iFIX software. 1FIX connects to the S7-400 through Private Ethernet using an
OPC driver purchased from Kepware. iFIX will handle all operator security,
computer alarming, and remote operator controls via the PPD-iFIX server. iFIX
will also provide historical data through the PPD-iFIX historian. This
historical data will be viewable in iFIX picture displays or on the web
through the 1iFIX proficy portal server //on DO-HIST2/proficyportal machine.

b. Electric Power and Circuit Protection

Sheet 1 of drawing “3942.520.EE-466801 LAPD S7 PLC wiring diagram rev
D” shows the PLC cabinet equipment layout. It also shows the AC and DC power
distribution and circuit protections. All conductors are either copper or
tinned copper grade.

AC Circuit Conductor:

Min of 12 AWG downstream of 20A or less circuit protection
Min of 14 AWG downstream of 15A or less circuit protection
Min of 16 AWG downstream of 10A or less circuit protection

DC circuit Conductor AWG:

Min of 14 AWG downstream of 15A or less circuit protection
Min of 16 AWG downstream of 10A or less circuit protection
Min of 22 AWG downstream of 5A or less circuit protection
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III. Field Devices and Components
a. Heater HTR612A

i. Description
Heater 612A is a commercial 1200 watt Omega in line gas heater. This
heater has an analog power control circuit for variable power control. The
heater has an internal “k” thermocouple which is connected to a limit control
device with an independent power disconnect relay. This limit control device
has a mechanical dial which sets the high temperature trip limit temperature.
This limit control device will protect the heater element from destructive
high heater temperatures caused by equipment malfunctions and operator
errors.
ii. Electric Power and Circuit Protection
Heater 612A is powered by 208VAC 1 phase power. The power is fed from a
premises powered outlet. The heater control box is connected to this outlet
using a standard molded ac cord. The heater control box has internal fuses on
the heater power circuit and the control circuit. The downstream conductors
are sized and rated to meet the minimum current capacity of these fuses. See
illustration 2.

b. Heater HTR634A

i. Description
Heater HTR634A is a commercial 1200 watt Omega in line gas heater. This
heater has an analog power control circuit for variable power control. The
heater has an internal “k” thermocouple which is connected to a limit control
device with an independent power disconnect relay. This limit control device
has a mechanical dial which sets the high temperature trip limit temperature.
This limit control device will protect the heater element from destructive
high heater temperatures caused by equipment malfunctions and operator
errors.
ii. Electric Power and Circuit Protection
Heater HTR634A is powered by 208VAC 1 phase power. The power is fed
from a premises powered outlet. The heater control box is connected to this
outlet using a standard molded ac cord. The heater control box has internal
fuses on the heater power circuit and the control circuit. The downstream
conductors are sized and rated to meet the minimum current capacity of these
fuses. See illustration 2.
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c. Heater HTR1 TANK A (HTR385A-HTR396A)

i. Description
Heater HTR1 TANK A is a network of WatLow Polyimide flexible heaters
attached to the LAr vessel. The network consist of 6 parallel groups of two
series heaters. Each heater is rated for 100 watts, but there are two in
series for an expected power of 50 watts each. This heater has an analog
power control circuit for variable power control. Each group of two heaters
has an RTD sensor between the two heaters which is readout by the S7 PLC
system. All six RTD sensors in this heater network will be monitored and
interlocked by the PLC. Special attention will be paid to these RTD for high
temperature interlocks. This heater control system has a separate power relay
from the analog control circuit which is controlled by the S7 PLC and
functions as a power cutout to the heaters on an interlock.
ii. Electric Power and Circuit Protection
Heater HTR1 TANK A is powered by 208VAC 1 phase power. The power is fed
from a premises powered outlet. The heater control box is connected to this
outlet using a standard molded ac cord. The heater control box has internal
fuses on the heater power circuit and the control circuit. The downstream
conductors are sized and rated to meet the minimum current capacity of these
fuses. See illustration 3.

d. Heater HTR2_ TANK A (HTR397A-HTR408A)

i. Description
Heater HTR2 TANK A is a network of WatLow Polyimide flexible heaters
attached to the LAr vessel. The network consist of 6 parallel groups of two
series heaters. Each heater is rated for 100 watts, but there are two in
series for an expected power of 50 watts each. This heater has an analog
power control circuit for variable power control. Each group of two heaters
has an RTD sensor between the two heaters which is readout by the S7 PLC
system. All six RTD sensors in this heater network will be monitored and
interlocked by the PLC. Special attention will be paid to these RTD for high
temperature interlocks. This heater control system has a separate power relay
from the analog control circuit which is controlled by the S7 PLC and
functions as a power cutout to the heaters on an interlock.
ii. Electric Power and Circuit Protection
Heater HTR2 TANK A is powered by 208VAC 1 phase power. The power is fed
from a premises powered outlet. The heater control box is connected to this
outlet using a standard molded ac cord. The heater control box has internal
fuses on the heater power circuit and the control circuit. The downstream
conductors are sized and rated to meet the minimum current capacity of these
fuses. See illustration 3.
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e. VFD (Variable Frequency Drive) LAr Pump

i. Description

The VFD is a commercial unit designed to run a standard AC 3 phase
motor at variable speeds given a standard control analog input signal. A
The S7 PLC will
monitor various Argon system process parameters and provide programmed

discrete input will direct the VFD to the off or run mode.

interlocks and speed control from the S7 PLC.

ii. Electric Power and Circuit Protection

The VFD is fed from premises power with a fused disconnect within sight
the motor data. The VEFED
will interlock the

of the VFD and motor. The VFD will be programmed with
has numerous internal motor protection settings which
motor power upon a fault.
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f. ODH Control System

i. Description

The ODH system has been upgraded to handle up to four MSA 02 heads. Two
02 heads are currently in service for the LAPD vessel, with another two 02
sensors reserved for the LBNE 35 ton tank area.

The ODH system currently deploys two MSA 02 heads in the PC4 hall,
these two sensors are near the LAr vessel. These sensors are about a foot off
the floor. There are two sets of ODH warning horns and strobe lamps, one set
is located at the PC4 ground level entry and the other set is located in the
PC4 hall near the LAr vessel. There are two ventilation fans that pull air
out of the PC4 hall and vent it outside. These fans are controlled by the S7
PLC and can also be run locally using a switch mounted near the fan unit. The
ODH system is hardwired to both fans such that during an ODH alarm both fans
run.

The 02 Sensors are MSA model A-UltimaX-PL-A-14-03D2-0000-100 and have a
span of 0-25%. Each 02 sensor is wired to an MSA electronic controller which
provides an analog output signal wired to the S7 PLC.This MSA electronic unit
also provides relays which have three 02 level alarms thresholds, 18.5%, 18%,
and 17.5%. The relay output that is set at 18.5% is wired directly to the ODH
warning horns and strobe lamps located in PC4 and FIRUS. The MSA electronic
unit also provides a trouble relay output which is also wired to the PLC and
FIRUS. The trouble output is a wired in a failsafe manner, such that loss of
power or blown fuse to the ODH controls will generate a trouble alarm.

ii. Electric Power and Circuit Protection
The MSA equipment is wired directly to its own self contained control
circuitry in its own enclosure which can be seen in illustration 5. This self
contained enclosure has its own power supply which is independent of the PLC
control system, allowing the ODH system to function independently of the PLC
control system. The power for this ODH system comes from the UPS.

v11.8.12 page 10
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h. Electric Vaporizer
i. Description
The electric vaporizer is a commercial heater unit which heats two
phase gas up to about room temperature. It operates on 480VAC 3 phase power.
The temperature controls are self contained and provided by the manufacturer.
ii. Electric Power and Circuit Protection
The electric vaporizer is fed from premises power with a fused
disconnect within sight of the unit.

i. U.P.S

i. Description
The control system U.P.S. is commercial 1.5 kw unit manufactured by
Best power. The U.P.S. input power is fed from a premises powered outlet
using the U.P.S. input line cord.
ii. Electric Power and Circuit Protection
The U.P.S. has standard outlets located on the rear of the cabinet. An
APC surge protector is located on the U.P.S. and its input power cord is
plugged into the U.P.S output outlets. All relevant control system loads are
plugged into the APC surge protector output outlets.

IV. References

a. Drawings
3942.510.ME-444897 LAPD P&ID rev M
3942.520.EE-466801 LAPD S7 PLC wiring diagram rev D
3942.520.EE-446145 LAPD Regeneration Gas heater wiring rev A
3942.520.EE-486142 LAPD Tank Gas heater wiring rev A
3942.520.EC-486497 LAPD LAr pump wiring rev A
3942.510.EE-489928 LBNE 35 ton ODH control system wiring rev A

b. Documents

Electrical Design Standards for Electronics to be used in Experiment
Apparatus at Fermilab

EED/Infrastructure Doc. No:H011228A

v11.8.12 page 12



4

/

|

J.CATALANELLO 22-MAY-2012 J.CATALANELLO  [26-FEB-2010 DRAWN DATE
MISC. REVISIONS MADE. F MISC. REVISIONS MADE. REV DESCRIPTION
M. ADAMOWSK | 26-FEB-2010 APPROVED DATE
J.CATALANELLO 10-JAN-2011 V. MAJDANSK | 25FEBOS8
G MISC. REVISIONS MADE. A QQEEE $$SE§UMBERS =
T.TOPE 12-JAN-2012 R. SCHMITT 20FEBOS8
J.CATALANELLO  [10-JAN-2011 J.CATALANELLO  |07-DEC-2008
H MISC. REVISIONS MADE. B MOVE CONDENSOR OUTSIDE TANK
T.TOPE 03-FEB-2011 R.SCHMITT 10-DEC-2008
H J.CATALANELLO  [23-FEB-2011 J.CATALANELLO  [23-DEC-2008
J MISC. REVISIONS MADE. C MISC. REVISIONS MADE.
T.TOPE 28-FEB-2011 R.SCHMITT 06-JAN-2009
J.CATALANELLO  [04-MAR-2011 J.CATALANELLO  |17-NOV-2009
K MISC. REVISIONS MADE. D MISC. REVISIONS MADE.
T.TOPE 22-JUN-2011 T.TOPE 14-DEC-2009
J.CATALANELLO  [11-JUL-2011 J.CATALANELLO  |17-NOV-2009
L MISC. REVISIONS MADE. E MISC. REVISIONS MADE.
T.TOPE 01-MAR-2012 T.TOPE 15-JAN-2010
1
| |
| |
| > | Pl Pl
| | 1004 1009
| I N 9 N
| | | i
| | X& p
| LN2 TRAILER #22 | - 15 PSIC < 5
| 4000 GAL MAX I (130N @ = =
| 30-40 PSIC OPERATING | 2 100 PSTG
- OUTSIDE INS | DE @ =
| | A PC4 g PC4 > > @
G | | | @ @ MV-1002-N2 MV-1006-N2 s
| FUTURE USE N
I | i (%) o > 3 (G ytheo
MV-261-N2 PRV-262-N2 100 PSIG MV-1005-N2
| | 140 MICRON
| | 7 SEE_NOTE 2 N2 L1QUID
| > | I\QI > 100 SHEET 2
L - - FCV-225-N2 PARTICULATE FILTER /] MV-285-N2 N2 TRAILER/LAPD TANK
Cv=2.0) (200 MESH-74 MICRON) LN2
FOR TRAILER DETAILS SEE LN2 VAPOR | ZER
TANKER TRAILER FLOW SCHEMATIC <—[><}7 2000 SCFH T o
DWG #1650-MD—-167714, REV “D". Wt 48N @ 100 PSTG
o N2 GAS
! SET / \
— g 100 PSIG S { PART I CULATE ) > 110 SHEET 2
2 % - 40 MICRON % MV=272-N2 N2 TRAILER/N2 PURGES
SV-144-N2 7 | ! N2 GAS
(oanT Lot ATE)
> ( PART ICULATE ) 105 SHEET 4
MV-232-N2 0 V1 CRON N2 TRAILER/ANALYZERS
(oant ot ate) QHD)
PART I CULATE >
’f SET @ ~— MV—-245-N2
100 PSIG 40 MICRON BLEED UP GAS
PRV PSV
106H 108H N2, AR, OR AR/H2 GAS
I%{ N > 101 SHEET 3
@ @ 72 MICRON @ CV=151-N2 MV=152-N2 FILTER GAS SUPPLY/LAPD FILTERS
C TR LER ’ & AR/H2 GAS
: <] <] <] ! N o | e
% Z970-
JE— T
O O S
97.5% Ar/2.5% H2 = A A I\QI ™ > N2, AR, OR AR/HZ GAS
REGENERATION_GAS -—_—— = = = — - — = = = = = — | 72 MICRON @ CV=153-HAr MV=154-HAr <] 108 SHEET 3
INSIDE THE GAS SHED SET e MV-233-V
62 PSIG FILTER GAS SUPPLY/LAPD FILTERS
| LOCATED OUTSIDE OF PC4 1 o » |
() . N ><p
| MV-227-HAr @
SP
CAPILLARY TUBING I N @
W ~ M M o~ N
E | et ——— slE st zlalzlallelz]]s]s
132A PART | CULATE {><I:| 3= = i = S = S8 i
\ ) SUTELTEL BB 7|3
SET @ SET © | < MV 298 A
85 PSIG 100 PSIG E%Zug 40 MICRON BLEED UP GAS
PRV | = = = = ? | “ | | “ |
110A | | | | > - - [ o - -
X & X g X8 X 5 = I A S I S I N
- - - - V. — o~ i) <+ o} ©
T 154 N Gy @y X5 X8 X8 X8 X§ Xd
@ . MV-137-Ar CV-208-Ar MV-238-Ar [/ = = = = = =
r-— — — — — T 7 <|( |IT--TI [l [l [l
(350 PSIG MAX) 2 L L Ll Ll {><}
| FLEX LINE D 1 E = = = MV=249-Ar
— B e N = g 223 22F 2% 223
-281- -103- MV=116-A 4R b AR b AR woAR SET o
Oeg  CYTROTTAT o MVRTOSHAY N ] SVARN = /9 = /9 SR 5 PSTG LOW PRESSURE Ar PURGES
| | < | 3 3 3 3 PRV ~ ~
5 207A & &
; OGO I
| 4P | = | 101 102 103 104 & 2
Ca | SET @ ST o - AT AT AT AT ki <
L E ] Py D@ OO0
| @ 75 X/ 5 X8 X35 X735 X/ 3
| | Ar Ar Ar Ar - ANEVANE VAU VANES - -
D o | ARGON SOURCE #3 <] <]
MV-167-Ar MV-260-Ar
(350 PSIG MAX) | N 0 § g g 0 g
| FLEX LINE | %; 107 @3, %, %, 111 @,
| @ ] | 2 2 2 2 1 /N § 5 N AN 5
cAS CV-282-Ar MV-102-Ar X & X S X - X & s - Z:? 5 © S § 5
| | | 1 1 1 1 4 N % L L L L L
= = = = | e X e Xeg Xe xe xe
| | I;?\i MV-126-Ar CV-187-Ar /\ /N
Ea Ea Ea Ea SET < L
| H.P. AIRS 55 bste D < |8
] | 5o | £ : : : 578 )100 PSTG Z&? é °
180 L 3 ;IE 3 ;IE o ;IE 3 ;IE Z’I?\é i}g 3 - |= =
| 5 ™~ 5 0 5 o 5 o AIR SET ¢ % < o=
| | z N z N z N = & >0 PSIC o o
~ LT ~ LT ~ LT - L @ 113 114 115 116 & 118
L - - - = e ° ° ° i A AF AT AT AT AL
r— — — — — — A7 Xg T T T T T T
T VA VARvE I v v v
| (350 PSIG MAX) | e e | g é A s A o A s A s L VAN L
C Ség CV-283-Ar MV-101-Ar Ar Ar Ar Ar &
| | | ARGON SOURCE #2 E E E E G E
| | PT =X Bl 119 120 121 122 123 124
| H.p. 0 o &) (G AF AF AE AT AT AS
LAT | = = > 2 2 8 a S
| 180 L | N X 2 154 L T T i & 3 3
| & ~ | =P Y3 XYs Y3 Y Ys Y3
| | | CV-293-AIR ) ) CV-297-AIR < |5 A A A A A A
= = > &)
(L) —
Lo | - =
o (@]
<< <
r - - — — — /7 | [l [l [l [l [l [l [l [l -
|(350 PSIG MAX) |
i FEECLINE | ARGON PURGE GAS
| | | GAS CV-284-Ar MV-226-Ar | 103 SHEET 2
| USE | | ARGON SUPPLY/LAPD TANK
| H.P. | ARGON RECIRCULAT ION
| LAr | | MAKEUP GAS
B 180 L AIR AIR AIR AIR AIR AIR AIR AIR o4 SHEET 3
| | | ARGON SUPPLY/LAPD FILTERS
Lo |
ARGON SOURCE #1 |
ARGON SAMPLE GAS
| @ @ 106 SHEET 4 UNLESS OTHERWISE SPECIFIED |OR1GINATOR R.SCHMITT 26-JUN-2007
| ARGON SUPPLY/ANALYZER DRAWN J.CATALANELLO 07-DEC-2007
] + + + CHECKED R.SCHMITT 12-DEC-2007
CAPILLARY TUBING | MV-228-Ar 1. BREAK ALL SHARP EDGES APPROVED R.SCHMITT 12-DEC-2007/
Lo L TANK PRESSURE MAKEUP GAS 2. DO NOT SCALE DRAWING. USED ON
3. DIMENSIONS BASED UPON
107 SHEET 2 ASME Y14.5M-1994
ARGON SUPPLY/LAPD TANK 4'MAX'ALLib9t SURFACES IMATER I AL
SP .
o - 5. DRAWING UNITS: U.S. INCH
AIR
291
NOTES /| Y — AIR & FERMI NATIONAL ACCELERATOR LABORATORY
\PARTICULATE ) LN L 3 UNITED STATES DEPARTMENT OF ENERGY
1. VALVE TO REMAIN LOCKED CLOSED DURING NORMAL % N
LAPD CRYOGENIC OPERATIONS. VALVE MAY ONLY BE =
< SP
A UNLOCKED AND OPENED BY A PPD/MD/F&T ENGINEER I = . FLARE UTILITIES
FOLLOWING A RELEVANT PROCEDURE. 7 R GAS PIPING & INSTRUMENT DI|AGRAM
= / \ /
2. VALVE TO REMAIN LOCKED CLOSED DURING LAPD OuTS Pk NG DE (PARTI CULATE ) P LIQUID ARGON PURITY DEMONSTRAT'N
CRYOGENTC OPERATIONS. i SCALE  |DRAWING NUMBER SHEET REV
wone | 942.510-ME-444897/ 1 oF 4| M

CREATED WITH :

ldeas12NXSeries

GROUP :

PPD/MECHANICAL DEPARTMENT

Created: 08:12:02 on 1@310—12 (D-M-Y) By: catallan  State:

1-INITIAL

=

]

v11.8.12 page 13




3 / o e 4 S / |

VENTS
VENTS OUTSIDE VENTS OUTSIDE OUTSIDE

A | L

<
MV-333-N2

| OUTSIDE PC4 OUTSIDE PC4

N2 | 7.

| INSIDE PC4 @ @ INSIDE PC4
<] SET e
100 PSIG
.PI MV-469-N2
SET e q%%ib
SET e
20 PSIG 60 PSIG —‘

5

<
<

S

SET @

100 PSIG P
— @ 309N Dk} LPAr
SV-319-N2 ?101

SET e
100 PSIG
(5) Gy S
E>Lj \\\\‘II')SEr@
60 PSIG
E><j Pl
435A

i SV-320-N2
MV—434-Ar

AT
R RRIRRR
SRRRARKAKARHRK

NS

MV-470-N2

N2

NN —
COIL 3: 1100 WATTS

N1 TROGEN |

@ PHASE X
SEPERATOR |

N2 LIQUID |

100 SHEET 1 N } |
5!

N2 TRAILER/LAPD TANK MV-302-N2 (200 MESH-74 MICRON) PR |
' 0.8 PSID
OPERAT ING |

LEVEL
HOLDS | Ei
] 25 GALS
LPN2 (95L) L — o

P - 0-100%=
203
LEVEL 100 PSIG @ > X
P> SV-321-N2 Z%Z

MV-495-N2

w

MV-313-

— NN —
COIL 2: 3300 WATTS

ARGON GAS
SHEET 3 502

D]
MV-482-N2

COIL 1: 4400 WATTS

R
R
R
:: LPN2 K
<R
208

SRS

X
Potele!
55

FILTERS VENTS/GAS VENT

55

X >
&

[

[

[

[

[

[

[

[

[

[

[
MV-314-N2

ARGON
CONDENSER

>

>
MV-466-Ar

>
&

KR

2

é‘ooo
55

-315-N2

XS
MV-489-Ar

|MV

MV-465-Ar

ARGON LIQUID
302 SHEET 3

MV-372-Ar

@ LAPD CONDENSER/ARGON PUMP
e!i!, PSV
S SET @ SET @ \497A
100 PSIG 100 PSIG
| |
I\z§l E>Lj

(200 MESH-74 MICRON) " (¢&y24%3)” SV-450-N2

|
w/}
CV-494-N2

Pl
496A

ARGON LI1QUID
SHEET 3 505

MV-499-Ar LAPD TANK/ARGON PUMP
ARGON GAS

s | sv-351-Ar SHEET 3 501
LPATr PURITY MONITOR/VENT COMPRESSOR

|
> P
FCV-382-N2 —
(P
FCV=-417-N2 ™
> P
FCV-449-N2 &
Y A
FCV-451-N2 &
> P
X
MV-498-Ar

P{‘) Né D > (seare)
o FCV-682-N2

N2 GAS

110 SHEET 1 E><j

N2 TRAILER/N2 PURGES MV=477-N2

D]
MV-415-N2

305

SHEET 1 103
Ar GAS-85 Psig *
MV-350-Ar Egi
P Pl
N @ 363A
MV-354-Ar Z%Z

460A 358A
N T N ARGON GAS
MV-436-Ar MV-461-Ar
N 301 SHEET 3
_______<:::zz§;>VAPOR COMPRESSOR 1 MV_4B4-AT
6 SCFM @ 0 PSIG VENT COMPRESSOR/LAPD FILTERS

1 SCFM @ 35 PSIG
MV-462-Ar

SET @
40 PSIG

> >
FCV-453-N2 @
e
FCV-454-N2
Ve
FCV-467-N2 @
I A
FCV-664-N2 ©

o)

O

Ry
—

©—
>
—
<
MV-364-Ar

<
MV-481-Ar

FCV-345-N2 ¢
FCV-348-N2 &
FCV-349-N2 ¢

> P

FCV-344-N2 N

> P>

> P
FCV-342-N2 =
20

MV-341-Ar| MV-458-Ar

MV-343-Ar
MV-457-Ar

MV-347-Ar

MV-353-Ar
MV-331-Ar
MV-459-Ar

J
MV-438-Ar
MV-437-Ar

O

463A

-
L

FCV-373-N2 ©

> P

FCV-371-N2 @

> P

FCV-366-N2 ™

> <o

[
<
|
|
['p]
9]
i
(@]
L

FO-355-5-Ar

FO-355-6-Ar

FO-355-7-Ar

FO-355-8-Ar

LPAr

102 SET e %
3/0.2 PSIG

X

> P
FCV-360-N2 @
I D

SV-432-Ar

FO-355-2-Ar
FO-355-3-Ar
FO-355-4-Ar

S

(!ig" 306
SHEET 1

SP
484A

FCV-221-Ar

(39

TANK PRESSURE MAKEUP GAS Ar GAS-85 Psig

107 SHEET 1 (PART ICULATE ) ><]

ARGON SUPPLY/LAPD TANK 40 MICRON MV-433-Ar

MV-219-Ar

FO-355-9-Ar

FO-355-10-Ar

FO-355-11-Ar

FO-355-12-Ar

LPAr

[) 122

Pl
487A
PSV
491A
2
D

Pl

MV-485-Ar MV-486-Ar

PART I CULATE

1]

hl
FO-383-Ar

1]

hl
FO-429-Ar

1]

hi
FO-430-Ar

MV-472-Ar

<]
MV-428-Ar

"

1
FO-376-Ar
i
1
FO-381-Ar

MV-483-Ar

L————- MV-318-Ar MV-256-Ar
"ill’
&
©—
>

|

|

|

|

|

|
LPN2
206

PN2

<

SET e
0 PSIG VENT AND
CONDENSER

PORT

TPC SIGNAL
PRM PORT
|

TPC BIAS
TPC HV
TPC LCR

XXX XX S~
9:0.9.9.9.9.9.9.9.
CLRRRRKIRRL

XX

TRANSLAT ING
RTD PORT

PRM PORT
|

B

REL IEF PORT

X LHRKS
LRSS
SR
LREIAX X

A

TRANSLAT ING
RTD PORT

&
%
%
%02 %

X

>
XX
o

X
&

K5

hode

X

MV-427-Ar

>
X
3

TANK GAS VOLUME VAPOR SPACE CAPILLARY

>
<] 446A 870 113 22.5" BELOW MAIN FLANGE
L1QUID ARGON +2.25% | LL3, LL4 MAXIMUM L1QUID DEPTH 114.5"

MV-384-Ar 5,875 GAL PURITY
(22,240L) MON [ TOR 0|LL2

(785 ft) SHORT

31 TONNES 2/3 ELEVATION CAPILLARY
@ 80" FROM BOTTOM

5

%
%

%

>
>
o8

X0
9
Q

x>

KX
P
R

>
X
K

,V
XK
35
SRKKS
TS
SRS
XXX

XX

ARGON LI1QUID

> } SHEET 3 500

MV-367-Ar ARGON FILTERS/LAPD TANK
(CONTROL PLUG)

—®

H20

2678
H20
i LPN2
205
ARGON LI1QUID

> -— 300 SHEET 3

MV-368-Ar LAPD TANK/ARGON PUMP

RN

<

C (154 IN. H20 MAxg T CT
32

"
&5
S

%
R
<

-8.5" | LL1

MV-324-Ar

MV=-327-Ar
XXX
KRS

7%
R

O

”

o2
&S
9%,

"
&5
S

%
R
<

(5.6 PSI MAX) \323A 6A

%
R
<

7%
R

O

”

MV-328-Ar
XXX
KRS

X )
8
PHASE SEPERATOR

X

FIBERGLASS
AND FOAM
INSULAT I ON

MV-322-Ar
MV-325-Ar
R
CRXRX X
0’0’0’0’0

LONG BO TPC

1/3 ELEVATION CAPILLARY
40" FROM BOTTOM

()
= @ @

ARGON GAS AN

503 SHEET 3 NG <] LPN2
LAPD FILTERS/LAPD TANK CV-478-Ar MV-340-Ar <|:>;R

PURITY
MON I TOR
LONG

HTR HTR HTR HTR HTR HTR HTR HTR
385A 386A 387A 388A 389A 390A 394A 396A
HTR HTR PUR| TY HTR HTR HTR HTR HTR HTR HTR HTR HTR PUR| TY
398A 399A MON| TOR 400A 401A 402A 403A 404A 405A 406A 407A 408A MON | TOR
LONG SHORT
TE TE TE
ARGON PURGE GAS | 098 e teon
B 103 SHEET 1 | FT | NG ><] >

ARGON SUPPLY/LAPD TANK CV=338-Ar MV=339-Ar MY=330-Ar LPN2 5 (25 NOZZLES EACH 3/64 INCH) L2 LPN2
7> "Vvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
RXHRITK TITITRITIXILS TIRIIITIITIKS GRS SIILTITSIEILTLTII SIS RIS ZTITITRITRRNKS
202 q&%%gﬁﬂﬂﬂﬂﬂﬁgg@g@g@g@@g@ggﬂpqp0qﬂﬂﬂgggga&gggga&ggg@ga@a@a@a@a@a@a@gggggggg@g@g@@g@g@g@g@g@ggﬂﬂﬁg0q&g@gg@g@g@@g@g@ggﬂp0qﬂgﬂgggggggga@gggga@ga@a@a@a@a@a@a@@@g&&@gggga@@ﬂﬂ%%gﬁgga@a@a@a@@&g&gggga&ggg&ﬂ%%¢%g¢a¢a¢a¢a¢g§g?ugk %

%S
KXY X X
LRLRRERERRRRERRHRRRRLRRRERLRRRRRRRERRRRRERLRRRERALRRRLRRERRARRRRERLRRERLR KRR LRI RRRIR R RERLR LKL RERERRHRRRR R RRRRHRRRERIR R RRRLRRERRRRRERLH KRR R RRRLARRRERLR LR RRRLRRRRIRRRRR R RRRAKRRREK s 204

LREREREEREERLRLRLRLS

2
2020202020202 2% 2020 2620 %% %%

Q)
X

LRLERERKRLKERLRELLRERLRELKRLKELLKRLRRLRLLRKLS

RS

3

KKK
LRRLR

XL
CRKS
ERKL

ébgégléLSgéu§ TANK WALL HEAT LEAKAGE

2100 WATTS §8OOL/DAY)

% (3.5%2/DAY) (1000 SCFH) UNLESS OTHERWISE SPECIFIED |ORIGINATOR R.SCHMITT 26-JUN-2007
DRAWN J.CATALANELLO 07-DEC-2007

I+

T T CHECKED R.SCHMITT 12-DEC-2007

. BREAK ALL SHARP EDGES APPROVED R.SCHMITT 12-DEC-2007

—_

MAX .

DO NOT SCALE DRAWING. USED ON
DIMENSIONS BASED UPON
ASME Y14 .5M-1994

MAX. ALL MACH. SURFACES

S~ AN

\// IMATER I AL

5. DRAWING UNITS:U.S. INCH

& FERMI NATIONAL ACCELERATOR LABORATORY
M UNITED STATES DEPARTMENT OF ENERGY

A FLARE UTILITIES
GAS PIPING & [INSTRUMENT D IAGRAM
LIQUID ARGON PURITY DEMONSTRAT "N

SCALE  |DRAWING NUMBER SHEET REV
none | 3942.910-ME-444897/ 2 oF 4| M
CREATED WITH ldeas12NXSeries GROUP: PPD/MECHANICAL DEPARTMENT
v11.8.12 page 14
Created: 08:12:10 on 1@310—12 (D-M-Y) By: catallan  State: 1-INITIAL :7 63 53 ZL :5 22 w



N2,Ar, OR Ar/H2 GAS
AE
108 SHEET 1 P D@ @7/
FILTER GAS SUPPLY/LAPD FILTERS C MV=710-HAr FCV-711-HAr . .
; ; :
[(e) M (o))
° i : :
Ar/H2 GAS Z § §
109 SHEET 1 DH (1200W, 2.3 SCFM MIN FLOW)
FILTER GAS SUPPLY/LAPD FILTERS SV-706-HAr FCV-714-HAr PI = =
@ 684H T T 2/
[q\] [ee]
— o
@ @ XMV—SCSS—HAr X X X :
- = =
N2, AR, OR Ar/H2 GAS
o[ e DY (oo cuure )P 705,58 -
FILTER GAS SUPPLY/LAPD FILTERS FCV-592-HAr 5 MICRON  SV-705-HAr
MV-539-HAr
XMV—685—HAr SEE NOTE 1
SV-562-Ar /70 VENT
: (S5 () - 35S0
303 H20
@ (1200W, 2.3 SCFM MIN FLOW)
SHEET 1 MV-687-HAr
Ar GAS-85 Psi (DRATN)
r - sig
ARGON GAS @%} _ VENT
N\ o \576H) OUTS IDE
(:; SHEET 2 502 580A) (5904 H20
FILTER VENTS/GAS VENT LPAY MV-686-HAr
(DRAIN)
111
ARGON GAS
SHEET 2 501 < | | INS I DE OUTS | DE
PURITY MONITOR/VENT COMPRESSOR r < " o PC4 PC4
MV-694-Ar /7 & Wi
SEE NOTE 1 |586A 5;\_‘ PT LPAr 'i">'\_‘ PT Pl
e PV T o =2 (5704 P \6034) \604A LPAr
N S587A) 100 PSIG Lz 120 <=
SET e S
100 PSIC 100 PSIG Z2 . = 124 .
LPAr PSV-696-Ar 2 BS a0 T
52 ' epR e
SET e }Zg }ir\
13 S | 5 MV-695-Ar 0 PSIG ke K
iy : SC z SC %
2 X$ \VaVaVaV 806 807 @
I I 548A
= | 2 >} = | = SET e = C C SET e — N SET ¢ SET e
N S MV-593-Ar S | SV=357-Ar = L4 LT PSV\ 0 PSIG IR I S I PSV\ 0 PSIG < 100 PSIG 100 PSIG
704A\673A - — 502 le - X:’: X“T’ X&% 209 Xg. Xu:% X% 2 i%
< ! I I I
] INL I NE PRM SHEET 1 < = 2 SET @ = > |2 SET @ = j@ @ jg
0 = = s = =
ARGON GAS 5 LIS © Ar GAS-85 Psig 100 PSIG 100 FSI6 s
SHEET 2 503 = LONG - 474A £ e .
VACUUM 26.9 |NCH | | |
LAPD FILTERS/LAPD TANK BREAK 28:2 hcH A | l | l 808 | |
FUTURE USE S5 LEVEL | VACUUM BREAK VACUUM BREAK VACUUM BREAK VACUUM BREAK  (CONTROL PLUG) e — | |
MV-5002-Ar || <] PART ICULATE — ——>< — — D<] < { PART I CULATE ) > I<y4 [C iak OPERATING SUPPLY |
SEE NOTE 2 FO-722-Ar AV-557-Ar | | MV—554-Ar | | MV—=553-Ar MV—-549-Ar 20 MICRON MV-544-Ar (200 MESH-72 MI CRON) | PRESSURE 70 PSIG |
ARGON L IQUID 5 MICRON < : :
|_|
SHEET 2 500 ———{ PART | CULATE ) - ~ - ~ < o |
ARGON FILTERS/LAPD TANK %ﬁggﬂy i USED FOR FILLING & SPECIAL
15 MICRON LPAr PT il = "BELOCKED OUT DURINGFILL.
Ry 669V 668V .
114 SET e (683A
? 100 PSIG orE
Pl '
r — - - - — — — — — — — — — — 7 i @ @ SEE DWG#489659 FOR DETAILS
% | OF FERMILAB LAr TRAILER
] e ————— SET ¢ | —><] ‘II’ ‘II'
r 7100 PSIG MV-677-Ar
- | LAr | | (CONTROL PLUG) FW
| | VAPORIZER | <]
697A 693A
| | | MV—-674-Ar - | / \_ | /
E | @ : @ : X MV-559-Ar
| | S | SEE NOTE 1 771 771
L L@
— \ HTR \ r
| - | 701A) 1 [ P = — — — — — — A ]
| VENTS V :SV-699-Ar : Fg FLEXIBLE HOSE COPPER VOLE SIEVE
OUTS IDE SET @
/ [(30kW, 7,500 SCFH) ! ] S
| /I‘ | MV-667-Ar
LPAr
| S <f——
I MV-676-Ar 15
—
| | MV-550-Ar
Ll
| "%’| ARGON GAS
: o S N <]
m
| 2 VENT COMPRESSOR/LAPD FILTERS CV-532-Ar MV-610-Ar
-
I <F—
| | MV-527-Ar
FCVE
| L 606A
r 1 I:ID i
| | : | MV-609-Ar
ARGON RECIRCULATION FC | D
| MAKEUP GAS : :
| 104 SHEET 1 mul | N P><]
S | | ARGON SUPPLY/LAPD FILTERS I I CV-607-Ar MV-608-Ar
- _
| | (29.6 SCFH Ar MAX)
| VACUUM BREAK (CONTROL PLUG)
| — >
| MV-516-Ar
| FILTER BYPASS
L—|————————————————————————————————————————————————————————————————————————7
—— |
C ARGON L 1QUID FLEXIBLE HOSE TO LAr VAPORIZER i |
SHEET 2 505 | |
LAPD TANK/ARGON PUMP | SET @
Lo barg 100 PSIG |
LPAr | .
PSV %
SET © LPA @ LPA Q
12 100 PSIG | r r |uIJ
107 119 E
| 5
LPAr = ||_T_'
| SET @ 2 6SéA
123 100 PSIG ~ |
| <
=
Dt | <] e
MV-654-Ar P P Pl sMEVE_ 6N601T_EA p
ARGON L1QUID ﬂ | @ - 657A - 509A 510A ]
4‘ DPT MV-718-Ar
302 SHEET 2 | \6564) <] LPAT /5ey
LAPD CONDENSER/ARGON PUMP < MV-508-Ar
=z | MV-563-Ar o 118
& SET e
B LPAT i |% /OPT 805 100 PSIG
% 8 507A _ C C
104 SET @ o hIJ . Mv-658-Ar N N AN zg < < Pl j‘» INS IDE OUTSIDE
100 PSIG 2 & T 3 5 4 ig@ X% Xg 690A 5 PC4 PC4
SV-501-Ar - | 5 X“ol? ng Xuoﬁ M oo 2 2 =
: 3 = 2 2 2 = ><p %
304 - ' (CONTROL PLUG) MV-688-Ar
E%gyﬁ.» | L] — l_w r_] MV-599-Ar 1+ SCH 10 INNER PIPE UNLESS OTHERWISE SPECIFIED |ORIGINATOR R.SCHMITT 26-JUN-2007
SHEET 1 N | _ x O —— > > DRAWN J.CATALANELLO 07-DEC-2007
Ar GAS-85 Psig X$ @ ig / BREAK MY=5T14-Ar + + + CHECKED R_SCHMITT 12-DEC-2007
< | PSV
MV-652-Ar < I ,><: %I @ MV=5001-Ar 1. BREAK ALL SHARP EDGES APPROVED R.SCHMITT 12-DEC-2007
2 MV03s-Ar 1 X SEE NOTE 2 LPAT 2. DO NOT SCALEMIS>R(AWING USED ON
ARCON LTQUID 2" SCH 10 TNNER PIPE ﬂ S |ﬁ—\ | ( S FME 100 PSIG 3. DIMENSIONS BASED UPON
12. . ASME Y14 .5M-1994
300 SHEET 2 < {PART | CULATE ) PSID AND 5700 RPM) 116 4. MAX. ALL MACH. SURFACES
LAPD TANK/ARGON PUMP PURIF | CATION | | (égogRHglgEAg?mngTg%) = \// [MATER AL
AUTO SHUTOFF (234 MICRON) (6300 RPM MAX AT 105HZ) VACUUM " C oRAING IS U S e
U BREAK 3 - U.S
>
NOTES = & FERMI NATIONAL ACCELERATOR LABORATORY
E— 1 oL L 3 UNITED STATES DEPARTMENT OF ENERGY
1. VALVE TO REMAIN LOCKED CLOSED DURING NORMAL CUTURE USE
A LAPD CRYOGENIC OPERATIONS. VALVE MAY ONLY BE CoNE 357 FLARE UTILITIES
UNLOCKED AND OPENED BY A PPD/MD/F&T ENGINEER
FT
FOLLOWING A RELEVANT PROCEDURE | GAS PIPING & INSTRUMENT DIAGRAM
MV-594-Ar MV-596-Ar '
2. VALVE TO REMAIN LOCKED CLOSED DURING LAPD LPN2 o LITQUID ARGON PURITY DEMONSTRAT'N
CRYOGENIC OPERATIONS., 200 SCALE DRAWING NUMBER SHEET REV
o |3942.510-ME-444897 |5 o 4| M
CREATED WITH |deas12NXSeries |GROUP: PPD/MECHANICAL DEPARTMENT
v11.8.12 page 15

: 5 7 \ 3 > : w

Created: 08:12:17 on 1@310—12 (D-M-Y) By: catallan  State: 1-INITIAL 77



SP SP
804N 807N

>
MV-828-N2

G N2 GAS
105 SHEET 1 > F > > F > N

N2 TRAILER/ANALYZER MV-803-N2 MV-805-N2 MV-806-N2 MV-808-N2

H,0 0y
FILTER FILTER

M

SET e > D@ sc

PSV 40 PSIG
N 846A MV-840-Ar EV-852-Ar 801

MV-809-N2
] P
Sp
@ 814N 3504 ‘
Pl PT P PT N
844A 845A 842A 843A

>
> F ] D> F <] <] ) <]

MV-810-N2 MV-812-N2 MV-813-N2 MV-815-N2 MV-848-Ar MV-853-Ar
o g < VAPOR
H,0 i 0, — E — ,1( COMPRESSOR 2 > =
FILTER X gi FILTER Sg EIS Sg Elé Tk aaEi S, n 318 £ Mv-822-Ar
- : : : X3
|
>
=
L1
ARGON SAMPLE GAS
106 SHEET 1 BN
ARGON SUPPLY/ANALYZER CV-831-Ar
sc
805
sc
807
- sC
.}
] — 806
- - = C
I (A )
Lol — (Al
[a's (@] .} —
()] O [nel O ) 808
%) L < o
< — o T L
o — o) o > o
— (A (2] [} Lol 1
O _ < — — — 1
[nel — > (@) (2] I —
Lol — —_ L
N .} X (A [} L
=z > _ -
E o~ o < ) ®) o~ <
=z < — o = ) _ 2/
) ) ) ) ) ) INS|IDE QUTSIDE
D<€ S S < < < o< PC4 PC4
_ MV-900-V MV-932-V oo
>
~ PE + Vs Ja fa Vs c e NORTH
S X z <] S S S S S —<C > @ (DO(WNSTRE)AM)
z i MV-901-V MV-933-V 02
(@] =
(2 PS1) Mvzﬁ_v vagﬁ § U T I SRR T vagﬁ § , | SERVOMEX ooH _
] > N N T T N N pLSAEgRMvAOP(RNoz) T AE SDSOUTH) -
SRy g' MV-997-V MV-903-V Y ¢ s s ® s s s <] MV-936-V PCV-974-V CV-976-V O 2(u STREAM) EXHAUSTS
PUMP 1 z MV-904-V MV-935-V AE-993-V OUTS I DE
=
R B S B S Y @
MV-905-V MV-937-V
> S o S S S S <]
MV-906-V MV-938-V @ /Q
s s s s Ia Ia 0
vagﬁ v t ] ] ] ] ] ] MV{>9§ v SCREEN s-\
D INTAKE @ FLOOR ODH
NEAR LAPD TANK EXHAUST BLOWER 1
OUTSIDE INS|IDE
PC4 PC4 D<J—C—FC—~C—~C—C—< o— < & EQUIPMENT 3000 CFM
MV-908-V MV-940-V
<] ——C—C——(—0—< <]
MV-909-V MV-941-V
Y TIGER | PG I | TIGER "~
/ ~— OPTICS LASER > yrd > MV-910-v MV-942-v > N > OPTICS LASER
TRACE (02) Mv-969-v  CV-968-V MV-911-V <] s s s ® s s s <] MV-944-V CV-977-V MV-978-V TRACE (H20) 2/
] AE-990-V MV-912-V MV-943-V AE-994-V
D<J——<¢ o —(— (X INS I DE OUTSIDE
MV-913-V MV-945-V PC4 PC4
< S ® S S S S S > ODH1
REL |EF H2 ouT MV-914-V MV-946-V (Do(wNNOsRTTRHE)AM)
§\ MATHESON <}———————< 02
HYDROGEN MV-915-V MV-947-V
GENERATOR ODH2 =
NMH2-100 (U(PSSOTURTEHA)M)
C EXHAUSTS
02
<F—C—F——C——o—< OUTSIDE
MV-916-V MV-948-V
> S O . T >
MV-917-V MV-949-V /—\
D R S T &5 >
AE TIGER | MV-918-V MV-950-V | DELTA F
860V OPTICS HALO yrd > > N DF-560 NANO |[—==— SCREEN §\
TRACE (H20) CV-970-v MV-919-V ‘ o o ‘ ‘ ‘ MV-952-V  PCV-979-V  CV-981-V TRACE (02)
G G G ® G < G
AE-991-V MV-920-V MV-951-V AE-995-V INTAKE @ FLOOR ODH
S ¢ . ¢ ¢ ¢ ¢ % BE&TWI_EBENNE 3L5ATPD EXHAUST BLOWER 2
MV-921-V MV-953-V 3000 CFM
> S o S S S S <]
MV-922-V MV-954-V
<l——C———C——<]
MV-923-V MV-955-V
5 <JF——F—C—C—C—c—e—]
MV-924-V MV-956-V
> T S Y >
®‘ MV-925-V MV-957-V
N s s s s . 7\
DELTA F | vagi } N N N N vagi } , | DELTA F
~— DFE(%;%)E ] > -926- -958- > N DF(—O521>O —— UNLESS OTHERWISE SPECIFIED |ORIGINATOR R.SCHMITT 26-JUN-2007
CV-973-V  PCV-971-V —927— —960- 99— _g84—
Mv-927-V <] . e ° <] MV-860-V. PCV-882-V  CV-984-V DRAWN J.CATALANELLO 07-DEC-2007
AE-992-V g8 —g59— AE-996-V
My-928-V MV=959-V + + + CHECKED R.SCHMITT 12-DEC-2007
N S S ® N 1. BREAK ALL SHﬁii EDGES APPROVED R.SCHMITT 12-DEC-2007
MV-929-V MV-961-V .
2. DO NT Sea Drane [ N
s .
<] S ¢ > ASME Y14 .5M-1994
MV-930-V MV-962-V 4. MAX. ALL MACH. SURFACES TS
<} D /
MV-931-V MV-963-V 5. DRAWING UNITS: U.S. INCH

FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

GAS ANALYZER DISTRIBUTION #

A FLARE UTILITIES
GAS PIPING & [INSTRUMENT D IAGRAM
LIQUID ARGON PURITY DEMONSTRAT "N

SCALE DRAWING NUMBER SHEET REV
vone [9942.9510-ME-444897 ¢ oF 4 M
CREATED WITH ldeas12NXSeries GROUP: PPD/MECHANICAL DEPARTMENT

v11.8.12 page 16
Created: 08:12:24 on 1@10—12 (D-M-Y) By: catallan  State: 1-INITIAL 7 6 5 4 5 2 W



]

CPU 412-3H

CPU 412-3H

CRYO CAB #1

6 8
[ % | 52

pay

(1] o

[ lv]
—To

Y mMZzImI—m

— NCW—TOXT

20 30 40 50
e i
| RTD
| Al

RTD

RTD

TC N
|
| Al TC

CRYO CAB #3

1 4 6 8 /\ /1015
\ |:|:||:|:|°P°8M ﬁ gg ;g Hﬂ]ﬂuﬂlﬂm |
| |
" |SILIF IR
o— T
@///’57
/NB
@//// 3s
|
W

| RTD
| Al
RTD
= Al
RTD

Al TC

. POWER SUPPLY SWITCH MOST BE IN PARALLEL POSITION.
2. WIRE MUST BE 12 AWG OR EQUIVALENT.
. JUMPERS MUST BE 8 AWG OR EQUIVALENT.
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DRAWN DATE
REV DESCRIPTION
APPROVED DATE
J .CATALANELLO 12-APR-2011
A UPDATE WIRE SIZES.
D.MARKLEY 29-AUG-2011

—_— —_— e ——— —_— e —— — _— FILTER REGENERATION
‘ GAS HEATER
N /_\ —_— —_— —_—
| 16 AWG \\fl// | (HEATER MEASURES |60 VRS \
I I 20 AWG 48 OHMS ACROSS PLUG) 5 AMPS HTR-612-Ar
L2 F2-5 A. O_| |_O N : :
/—d_\p o M O O M Q Q < TE-635-HAr (GAS FLOW)
I I
4 5 | | TE-636-HAr (HEATER SURFACE)
| Q & S | | | C
| | |
| POWER ON 2 ) ~/ ! ! | |
1 2 +) () | | | TE-637-HAr (GAS FLOW) |
SIEEENRCE | |
12 AWG 16 AWG 77X oy !
TYPE SO \ D | |
TN | |
= —y \ I F1-5 A. POWER ON 1 I o Pl : :
I < - TE-636-HA {: ' !
D) (o) = T Y N S\ oo © © | i | | ' |
= ) s o K TO PLC I I | |
RECEPTACLE NON-NEMA PLUG NON-NEMA T 1 B TE@35“A“4: !
20A-250V,/10A-600VAC 20A-208V/10A-600VAC O O
FED BY PP-PC2 s @ @ - T T
CKT 1,3,5 | Vg I
20 AMP +
I T M\ P\ I
M M M\
16 AWG EE_ T :F EggﬁRpngTROL
= M HTR-612-HAR
| F3-1 A. I
I W, M M I
T I 1 o
\\_,/ FILTER REGENERATION
16 AWG X GAS HEATER
— N1 O M _ _ o
POWER ON 1 ML O M (HEATER MEASURES 240 VAC
| F4-5 A. o | 20 AWG 48 OHMS ACROSS PLUG) oS | HTR-634-HAr
| —C\ oo T | ! !
16 AWG 7Y Q Q | < TE-638-HAr (GAS FLOW) |
A < |
POWER ON 2 | |
L2 F5-5 A. 2 - ‘;§9 5 | | TE-639-HAr (HEATER SURFACE)
W, M g I
: - e o | = | < | I |
1 ) () | | TE-640-HAr (GAS FLOW)
e e N 2 | | | I
19 __©] i oS 90 | .
@) @) I | | I
N ™ I
- o © A I I
E *K*TO PLC : !
| © © L | TE-639-HAr{: : : | |
| N | | |
K : R B = | |
-638-HAr
K{) O T\ M T g I I
>O © @ @ — —— - e NOTE :
KQ O M T -
| T | I TEM 5 MUST BE PHYSICALLY RESET ANY TIME
| = i }_%%%%MWL THE ASSOCIATED INTERLOCK THERMOCOUPLE IS
HTR-634-HAR DISCONNECTED.
. RFI FILTER CORCOM #5VR1
7 COM"L NEWARK #52K3857 2
. HAMMOND ENCLOSURE 16*x167x7 "
6 COM"L STOCK # 91F2192 1
. OMEGA LIMIT CONTROLLER
S COM"L #CN3261-KF 2
4 COM" L MAGNET |C CONTACTOR 2

OMEGA #MC|-2-30-240

3 COM'L OMEGA PCM4 MODULE 2

SOLID STATE RELAY
2 COM'L DC INPUT,10 A. AC OUTPUT 2
OMEGA #SSR330DC10

GAS HEATER

1 COM’L OMEGA #AHPF-122 2
| TEM PART NO. DESCRIPTION OR SIZE QTY.
PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR T.TOPE 02-AUG-2010
DRAWN J.CATALANELLO 04-AUG-2010
+ + + CHECKED T.TOPE 10-AUG-2010
1. BREAK ALL SHARP EDGES APPROVED T.TOPE 10-AUG-2010
MAX .
2. DO NOT SCALE DRAWING. USED ON
3. DIMENSIONS BASED UPON
ASME Y14 .5M-1994
4. MAX. ALL MACH. SURFACES
\// IMATER 1AL
5. DRAWING UNITS: U.S. INCH

& FERMI NATIONAL ACCELERATOR LABORATORY
M UNITED STATES DEPARTMENT OF ENERGY

NOTICE: IMAGE OBTAINED FROM FERMILAB WEB SITE
This information is provided for REFERENCE use only.
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nor Universities Research Association, Inc., nor any of

their employees or officers, makes any warranty, express
or implied, or assumes any legal liability or
responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product or
process disclosed, or represents that its use would not
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DRAWN DATE
REV DESCRIPTION
APPROVED DATE
J.CATALANELLO 12-APR-2011
A UPDATE WIRE SIZE.
D.MARKLEY 29-AUG-2011
HEATER NOTES
0.42 amps
144 ohm
L
EACH HEATER PAIR
120VAC WIRED IN SERIES
SUMS TO 50W
N
144 ohm
THE 12 HEATER PAIRS SUM TO 600W
PINS C & D JUMPER THHE HEATERS IN
SERIES AT THE BULK HEAD CONNECTOR.
I I
I I
2 3
1
| SSR1 FILTER 1 |
I I
O ON N O
POWER - O O LJ OG
CONTROL g S e LO —— ——
FROM PLC 4-20mA 18AWG 18AWG LOAD 18AWG
HEATERS 1-6 O O F1-1A | C1
: | ﬂ(r_ A Cc-D | B
O oI \ge Q1 O i S | |
14 AWG HTR-385-Ar HTR-386-Ar
TYPE SO CONTROL 1 F2-1A C2
AVEEPERNY S\ o 1 S 2 © 1 C{ﬁ_ A c-D B
N
— HTR-387-Ar HTR-388-Ar
_‘ )f i M N o\D O NSRS XBEN F3-1A | [CS | |
~ | —1 6-\9 M M Q 3 S M I ) A ¢D . B
RECEPTACLE MALE — NSRS XBEN HTR-389-Ar HTR-390-Ar
NEMA 5-20R NEMA 5-15P F13-5A R2 F4-1A C4
125 VAC M M M M /T [ A C_D B
FED BY 15 amps S\_o—OH s1 O— oge Q 4+ O S
PP-PC2 CKT 13 9 5 | HTR=391-Ar HTR-392-Ar |
20 AMP : F14-5A R F5-1A : ﬂzr—CS A - -
N 6\_9 N N N N ® 5 ® ™ 6
é\JD \Y 52 O
12 8 HTR-393-Ar HTR-394-Ar
F6-1A C6
Q 18AWG 6\_9 N N N N N ® 6 ® N [ A C-D B
POWER HTR-395-A HTR-396-A
I ON ( )/// F7-1A | ﬂ(”'C7 : r r :
I ONne® m M M M M M M S 7 O AN I &4 A C-D B
. c8 HTR-397-Ar HTR-398-Ar
O nNnec® [ A c-D B
(5’\\\’§) M M M M M M M CSD 8 C§Q M - | |
HTR-399-A HTR-400-A
: Oned® FO-1A : c9 | r "
® ® 6-\9 M M M M M M M M ® 9 ® N [ A C-D B
N/C
HTR-401-Ar HTR-402-Ar
F10-1A C10
® N/C ® 6-\9 M M M M M M M M M ® 10 ® A J A l C-D | B
| 1A | o | HTR-403-Ar HTR-404-Ar |
| ® N/C ® w ® ® | [ A c-D B
T M M M M M N\ M M M 11 /T &
HTR-405-A HTR-406-A
One® F12-1A C12 r r
\/ 6\_9 — N N N N N N N ™ ™ ™ ™ ® 12 ® TN — J A | C-D | B
I | | HTR-407-Ar HTR-408-Ar
I I
NNEBEN _ _
GROUND TANK SHELL HEATERS
ONONORORONORONORORNORORO
I ON 7-12 ?f‘\{ ® ® I
| O NS L |
N
N X
QO N (" NEUTRAL 18AWG
C1
| ® N ® ® 1 ® I / [ M M M M M M M M M M M
| ® N ® M | [C2
® 2 ® -t M M N N M M M M N N
AU\ T [c:s
.\ M M M M T M M M M
| O NS @ | ~
I | C4
® N ® ® 4 ® [ M M M M M M M M
C5
| ® 5 ® | [ M M M M M N M
| © oo © T | C6
T8AWG Q) [ M M M M M N
SSR2 FILTER 2 N 6 O S
c7
| O ON NOT—T ® 7 ® | [ M M M M M
POWER i A O ® 06 | c8
CONTROL oL LO
FROM PLC 4-20mA = N e § U NER N\
HEATERS 7-12 O O N ~
o )
/@ ® N [ M M M
I CONTROL 2 » 9 | =
AUTOMATION DIRECT RELAY
| | H\/—-CIO 6 COML PART# QM2X-D24 !
S HAMMOND ENCLOSURE 16" X 16" X 7°
Y 10 o T T 5 COML PART #N1A16167 NEWARK PART #91F2192 1
FLEXIBLE POLYIMIDE HEATER WATLOW, NOMINAL
1 /{"CII 4 COML RATING 100W AT 120VAC PART #K020100C3-00098 | 2%
S \ ~ RFI FILTER CORCOM PART #5VR1
: AVRRRY i < S COML NEWARK PART #52K3857 2
SOLID STATE RELAY W/LED STATUS INDICATOR DC
H[_'CIZ 2 COML INPUT, 25 amp AC OUTPUT OMEGA #SSR330DC2S 2
= 12 O -, S 1 COML OMEGA PCM4 PULSE CONTROL MODULE 2
| TEM PART NO. DESCRIPTION OR SIZE QTY.
: : PARTS LIST
UNLESS OTHERWISE SPECIFIED |ORIGINATOR T.TOPE 26-JUL-2010
HTR_TANK_EN DRAWN J.CATALANELLO 29-JUL-2010
RAFl’tC1 ) + + + CHECKED T.TOPE 05-AUG-2010
SLOT 5 | | 1. BREAK ALL SHARP EDGES APPROVED T.TOPE 05-AUG-2010
DO CH9 MAX .
I I 2. DO NOT SCALE DRAWING. USED ON
3. DIMENSIONS BASED UPON
ASME Y14.5M-1994
4. MAX. ALL MACH. SURFACES
- —-— -— - - —-— —-— -— - - —-— -— - - —-— V/ IMATER IAL
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DISCONNECT
- — — — 7 | 12ANG CZ))\ 12ANG —__—/CD 12AWG |
VFD
-, (o POWER
i O/|/O % i l Z - = & R CIRCUIT T WIREH l WIREH
FED FROM I 10A L INE LOAD m
PHP-PC-1 O/(1> /\kj QZ L2 L2§§ Iwu vnzl WIRE#2 WIREf2 0.75
CKT 20 ’ 22 ’ 24 | O/!/ 104 | | ] 1 WIRE#3 | WIRE$3 He
480VAC O /\L/, &% L3 = = L3<§ L3 w/T3 —
40 AMP | | | |
GND P1 P1
I I > = ~ mmenJ_
Lo a1 .- | =
SOURCE
| | FLe SINK | |
I I
| P24|0UT| N0| FM| cc FLA|FLB|FLC| RY| RC |
TO RAIL 11 SLOT ¢ [ + | ®@@?? ©6888 | mlE
I 3 b
FREQUENCY OUTPUT — ! EEEE= EEEEE gl |2
| | =z
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+ | Al R
FROM RAIL 11 SLOT 13
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| F R |RES| cC |
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Lo - - 9 _ __ - |
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13 " 4
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EXAUST 24VAC 480VAC EXAUST 24VAC 480VAC 32 82
| | I — 14 13 R20 | | 5 3
DAMPER ! D o— | ) | DAMPER ! L 1 TB1-57 — — — — — — al ACKNOWLEDGE - — - — — NORMALLY CLOSED ENERGIZED TB1-13 TB1-59 — — — — — — | ACKNOWLEDGE - — - — — NORMALLY CLOSED ENERGIZED TB1-15
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< TROUBL 2 R7-14 —@O I g \R_By ALARM 3 > < | 3 | | 3 |
pu— 'I 1 1
5 8 — | ~] FUSE 3 | | ~] FUSE 3 |
2 ULTIMAX #2 S Q ULTIMAX #4 p
3 ULTIMAX 2 | ole RB-14 ALARM #1 14 N 13 2 | PS COM PS COM
| —o——=9 (R4) ALARM 4 |
o—10 & 12 11
5 ULT IMAX #3—'— 9 ULT IMAX z#s
e ALARM #1 = SO R3-14 TROUBL 14, 13 SENSOR 1 SENSOR 1
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